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Mass spectrometry is increasingly being used to char-
acterize protein–protein interactions. This book is de-
voted to this particular application of mass spectrome-
try, and the book’s appearance is, therefore, highly
relevant and timely. The book integrates three different
methods for gaining insight into protein–protein inter-
actions, (1) protein footprinting using hydroxyl radi-
cals, (2) amide hydrogen/deuterium exchange (HDX),
and (3) chemical cross-linking. These three methods
provide complementary information about the targeted
protein complexes. Hydroxyl-radical-mediated foot-
printing probes the solvent accessibility of amino acid
side chains, while HDX-MS determines the solvent
accessibility of main chain amide hydrogens, whereas
cross-linking gives information on the spatial proximity
of cross-linked residues.
The main emphasis of the book is on amide hydro-
gen/deuterium exchange (HDX-MS) as 40% of the
book is devoted to this method. Hydroxyl-radical-
mediated protein footprinting constitutes 30% of the
book and cross-linking represents only 10%. The re-
maining 20% concerns PLIMSTEX and conformational
analysis of proteins by ESI charge state analysis. The
book is comprised of 12 chapters by different authors.
The first chapter briefly introduces all three methods
and adequately points out their similarities and differ-
ences. The fundamental principles of HDX-MS and
hydroxyl-radical-mediated footprinting are compre-
hensively and clearly described in chapters 2 and 3. The
complementary nature of these two methods is ele-
gantly addressed in chapter 4, where both methods are
utilized to characterize the structure and dynamics of
the serine protease inhibitor 1-anti-trypsin.
Chapters 5, 6, and 7 are devoted to case studies of the
application of HDX-MS to investigate various protein
complexes and protein–protein interactions. These in-
clude virus capsids, human growth hormone and its
receptor, and the interaction between the regulatory
and catalytic subunits of protein kinase A. The latter
interaction is, in fact, described in detail in both chap-
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(J Am Soc Mass Spectrom 2010, 21, R2)ters 5 and 7, but these chapters do not refer to each
other. It would have been desirable if the description of
these studies on protein kinase A had been coordinated.
Chapter 8 gives a brief introduction to chemical
cross-linking as a tool to study protein complexes, but
the reference list is rather sparse with only six refer-
ences to peer-reviewed articles and three references to
conference proceedings. Otherwise, the book is gener-
ally well referenced. Chapters 9 and 10 concern charac-
terization of the structure of actin by cross-linking and
hydroxyl-radical-mediated footprinting combined with
protein–protein docking, respectively. Chapter 11 nicely
provides a series of examples where charge state distribu-
tions from electrospray mass spectra are utilized to assess
the structural integrity of various proteins.
Chapter 12 deals with the PLIMSTEX method for
measuring binding affinities and stoichiometry of pro-
tein interactions. It also covers hydroxyl-radical-mediated
footprinting by fast photochemical oxidation of proteins
(FPOP).
The backside of the book says “A how-to guide that
helps you take advantage of the latest mass spectrom-
etry methods.” I do not think that this book is suffi-
ciently detailed to be used as an experimental “how-to
guide.” But it gives a good overview of HDX-MS and
hydroxyl-radical-mediated footprinting, and these
methods are described by authors who are experts in
their field. Each chapter is richly illustrated with fig-
ures, but all color versions of the figures are displayed
together in a separate color plates section. Unfortu-
nately, the color-coded protein structures are in several
cases too small and thus quite difficult to read. Further-
more, the figure captions to the color figures are not
complete. This means that the reader has to turn to the
black and white version of the figure to read the caption.
I found the omission of full captions to the color figures
annoying, and it interrupted the flow of reading. The
level of detail is somewhat uneven between the chap-
ters, but it does not detract from the book. It is stated in
several places in the book that hydroxyl-radical-mediated
footprinting has a higher resolution than HDX-MS, as
MS/MS fragmentation can be used to localize the oxi-
dized amino acid residues. Very recent studies, however,
have shown that electron-based fragmentation (i.e.,
electron-capture dissociation and electron-transfer dis-
sociation) is actually capable of yielding single-residue
resolution in HX-MS experiments. But it should be
noted that this very recent development is actually
foreseen in the book.
In conclusion, I recommend this book to anyone who is
interested in the fundamentals and applications of HX-MS
and hydroxyl-radical-mediated protein footprinting.
ass Spectrometry.
